The human immunodeficiency virus (HIV1) protease inhibitor sanquinavir activates autophagy and removes lipids deposited in lipid droplets.
Reduction in mortality and increased average life span of the human immunodeficiency virus (HIV)-infected patients treated with antiretroviral therapy (ART) are associated with the risk of unwanted effects, such as insulin resistance and dyslipidemia with cardiovascular complications. Antiretroviral therapy may also be associated with lipodystrophy characterized as peripheral lipoatrophy with central fat accumulation. Understanding the molecular mechanisms of lipodystrophy caused by ART is important for therapeutic strategy and the prediction of side-effects. Influence of protease inhibitor saquinavir (SQV) on preadipocyte differentiation was analyzed in in vitro human Chub-S7 cell line model. For measurement of the effects of SQV the drug was added to differentiated or non-differentiated cells. The influence of SQV on changes in the profile of gene expression was verified by microarray and changes in lipid species content were analyzed using GC-MS/MS. Results were confirmed by real-time PCR and analysis of autophagy. Addition of SQV to differentiated Chub-S7 cells lead to removal of lipids deposited in lipid droplets, down-regulation of expression of transcription factors and markers of adipocyte differentiation. Antiviral activity of SQV based on its non-selective inhibition of proteases resulted in proteasome inhibition, induction of endoplasmic reticulum stress and induction of macroautophagy. This activity was accompanied by an increase in PI, PEPL, PC lipid species especially with MUFA and PUFA. Additionally up-regulation of miR-100-3p, miR-222-5p, miR-483-5p were found, which correlated with obesity, insulin resistance, increasing insulin secretion and activation of lipolysis. Our results indicated that SQV, by inhibition of proteasome protein degradation, activated the unfolded protein response resulting in autophagic breakdown of lipids deposited in adipose tissue causing lipodystrophy.